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(54) ALUMINUM ELECTROLYTIC CAPACITOR 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum electrolytic 
capacitor which can fix a capacitor element without using polymer fixing 
material such as polypropylene and prevent an increase in ripple 
temperature. 

SOLUTION: In an aluminum electrolytic capacitor 1 having a capacitor 
element 2 made by winding an anodic foil, a cathodic foil and a separator 
around a pipe-like core 5, a bottomed capacitor case 3 receiving the 
capacitor element 2, and a body 4 closing the open end of the capacitor 
case 3, both ends of the pipe-like core 5 are supported by the body 4 and 
the bottom of the capacitor case 3 and a liquid-filled heat pipe 6 is 
disposed in the pipe-like core 5. The end 52 of the pipe-like core 5 
projects outwardly from the bottom 31 of the capacitor case 3 and is 
provided with radiating fins. 
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mmmomm] 

a CttPtti: £^lT 47 

tic. i»/<-f^37fl)rt»i:iiasS©t-h>U 

*u 

«TE/W^tt=i7a>-*Offl«(i. BEt-h/UW 
««**ir l^*»»©-»A<l»Ea >f^^r-XO)| 

X0)J8Sffl^t>nfi(lcg6fflLrt^flirE/<-f ^«3 7(D 

«3 7<DJ«ffl(i. |}Ea>f>t^- XOJSHgp-enfflfl 
izfttt L T I* 4 =3 73El»fflttfflrt^» A * *LT I* 4 - t 
\z£ yffJEa >^>-9^r— X0>JCBff3e>^^«l=ftU L 

*ttTL^*373E»ffl^6n«=S8lBLfc«IB-tfatt 

=i73£»ffl?ti:a)PBi*<v— ju*r-es*<*ir l*4 c t iz* 

tta7a>ttffll4* SEa>f>^- XC0JSS§3lz^ja 
*nri^*a73£»ffl^6»«lcSjBLfc«»-eB« 
373E»ffl?5i:a)P B W»«fcJ: y gtfftT 1*4 C it \z «fc 

y ^i^a >r >^^-x<djs®<iijic5:^$ht i*4 z <t 

lUfEt-h/W^lt, «TE/W^«3 7i:-*lz«jas 

i:t«»«i:t47^5-')AWa>f^. 
[000 1] 

[|S0£<DJlT4ftffi#f?] 7^5 ^a«s 

[0 0 0 2] 



tfM«»«tif«i>%i^#»-e*iB**iT*5y, -torn 
aw*«afi$Ei8ir^-r 0 zomizTjk-riiOvit. »a 

K8i6«|:«t/< l/-* «*B Lfca >f>^ 
2<h % IS=i>T r >^^2eilRlrtLfeWlS®^<D=!>7 r 
>^-X3«!:, Kaiz-xi/it^r— X3(DBBtt«Bflfl** 

C»Pf*4t^&1trt*tl. 3>T r >^^2|ZlimS 

7 s >** : T-2*<«l^fc». =i>-x>-*^— X3J*T*iIt!] 
L^-TL^Af. »MM#tfab<«<. WSU— KtR2lO> 
i»^>3- hft^<a£r«fc**Ub«fc4. 

a>^>1^--;*3l*)lC7KU ^P \£\y>f3H£0> 
W#T-@£*t3 o$3fc«u C(DB»^HS»3 oicj: 
oT=i> J r>^*^2SHS-r4*jS*<«ffl*ttTl> 

4o 

[0 0 0 3] C<D£?fc«JS(7>m»a>^>-tM dfcl* 

^>+M £l£i+^4i::fcfro-ci4. tt«izy 

[0 0 0 4] 

4l::*KJM<ft4. *fc. tt*0>J:3rc. .a >-7*i/+Mr 

»ffliai3b<*<a*a)-c. MEJi»sffl?i4fct^5«jfli36^ 

&*T»*L<ttl\, $t>lr. K#*B3e»3 0*»iHl 
ffWeJOR. ?tiiLX=i>T J >^^-X3^|C;iALf- 
**t**ffl-r44«*<*40-e. *12<ft£SI£<ii*< 
»»-e&4t4:tilc. **tta>rt±*ttlfrL%4^t^5 
PDlffi£ife4o 

[0 0 0 5] Jsl±<DHHjS^K^r. **8!a>RHI4, 

-M£T£B5tL. fro. *<D«J ^^JUaK±*^ffl*4 
■C i tit* 47^ 5 - 'J >f>*S»«t S C 

<hfc£>4o 
[0 0 0 6] 

[HH£«*-r4fcft<D*«J ±EBHS»*-T4fc 

-f ^«3 7* + 'Dlc«ElLfc3> : r>^*^-i:. 8a > 
x Lfc*JS!SttO)3 <b % 

tgzi >^>^-XCDP^ft«<Ii]£g CttP»t £^f4 
7;uS-0AfS?a>f>+M:fc^t, KE/W?«3 
7(4, Bfll^ftESPM'ltectyUE^ >f>^^r-X 

IBrE/W^«a7a)-*a)aiMW*. miEt— h/W^ 
W/S$nTl>4Si^<7)-ai^fflEa — XCDJS 

z>9Ym\zm&LT 1^4 t*4o 
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[o o o 7] **M(cfci^r. t— h/U7<D-75<D$& 

[0 0 0 8] *9BWlCfelxr. Mffi=3 >^>+^-X(D 
JS® 0rfr> t) rtffifl KSSfcB L T I* **IE/ <-f =i 7 COag0 

IS S 35 & n ffl I Z m tti L T I* 6 / W ^« 3 7 CD iifg 0 I r ffi 

[0009] **MicfcixT. ffiffi/<-r^«3Ta)JS» 

^alL■Cl^^=l 73E»ffltB»l*if-»A Stir 1^4 

£ yi5IB=i >T r >^^r- XG)JSffi«^ t>^«yicggUS Lfc 

o 

[0010] £fc HlHB/W^tt370)«9li, fli«E=i 

— )\,ttvmtftl& Z £ y Mai^a >^>+^— XCDJl 
=)7<D3s50IS> HUSE^Vt^-*^— X<Dj£®0|cff2j£3 

=i>^r>-*>r— X0)jtM]|c:£J#£;h&C£^&6 o d 
IS. fiJIB/W^ttaT<D«iSSn<7)nffl«eSl^tt«ft^-f > 
[00 11] sMIWlcfclvC, fIIBt-h/W^li, BU 



1*. fJfB/W^tt=3Tli. lWIBt-h/W^(D8 

[0 0 12] 

[001 3 ] [§IJS<Dff2Sg 1 ] ll 1 I**^«8I^«*«« 
[0 0 14] Hi icfcl^T. 

^f^fi 1 2 £ ifttf) L/±^J£f§)tK<£>7 £ -0 AgCD 
□ >f>^-X3 t, i£a >+h>r— X 3 (DBaSciS 

4 1 ©Tttffll** .rtffl«B^4 2<h Lt^^f^I^a 

^&5i*u**tfc«ay— k«2 i tm^m-izmzti 
« 3 i \zmmt'i & o \z u . u ^ ^a«±#^-r > tr 

^V+Mli. Sfega<i:t^ : 5®^bttn<*4^TfS]#!c^ffl 

[ 0 0 1 5 ] =J 2 |* % PSffiSfc cfc 

U*-tr^ U-^ S ^ ^^gg/W ^ ^ 
^/W^375^(tLtt@$^ CCD/^^tt 
n7 5lia>7 r >^m^2(D+'0ai^l=HiS1-^>o 

[0016] *»«izfc^-c. /U^*37 5ii f^as 

05 1. 5 2A<^Pf*4(7)filJfc^i;=i>T ; >^^r--X3 

(Djgfi03 1 izi*. -t^^ftffl^-e^ftji-fpjifcseair 

^>Rt5tt(D=J7X^fflfS0 3 2*<»J*aF*U C1CDZ375: 

^S^t^^o S£oT, /W^=J75CDaS05 
2li=i> J r>-y-^ — X3(D/S@0 3 1 A x £>*MR!llC?5fciJ L 

I*. tt»tt<DSF«^b*«)ft«i^-f >7^g^$tiri> 
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^«37 5(D^s^acfcy*o-r/)M=*#i^£it*a)-e. 

SfflS8i84 4t(D|BI-CH»%ttfflT?3E»**L. ii<Ci: 

[0 0 17] *if»lfi?a>f>f 1 (Cfc^T. mz 
(A) . (B) ICTF-Tcfc^l-. /W^tt3 7 5 0l*j»: 

[0 0 18] g]3lct- h/W^6 0«aifecfcl/lSSS 
Hg(Dfl)#CD#3t6 1 rt(C^flJ*»$^±ICiil>aiLT 

*tf*««il»ft«JlS**fcftO!>yiU-^ (91) ft if 

^*T-2<Z)ttia*l^lCfclt* + *W5filrfcL^T. t— h 
/W^6(75~^(D«5fiP (A&SI56 3 ) *<zi >T^-*fft^ 

ttK-r«<fe*fflo>s«» (»^gP6 4) izis]itr»aicifi 
i^a-csn, *^vft%iz*iz> 0 -chastize 

[0019] «tot, S1 \Z7jkTf£5lz^ t— h/W ^ 
6 0>Af&gfl6 3JtSa>f>t1 n<D%&fl!l {tztTL 
It. 3>T>i^*^2(Dttli*rairfcltS + i(>»A^&«V> 
^itP{*4<&ffliJ0>i£e) irEfiU t-h/W?60)ft 
8fcSP6 4£Bfl¥=i>i?>+M no>lkKM ( =i 
-X3CDJ£@$P3 i (Dm) lcBB«-r*tli. 

2[^Tr^Lfc^=i>7 ? >-9->r— X3(DJS®S!5 3 1 lz 

[0 0 2 0] /W^37 5(Dte» 

OagSilS 2li=i>T :r >^>r— X3CDJt®^3 1 

ic^fctJLfc^Kizfey % ccD^th^^iz^^-r^^^n 

t— b'W?6 4(Dtt8ftSP6 4/)^>f>^-X2(^ 



»ffltt»3 2lZlitt»7-f >7*<#BKStt. d^St^? 
^>7li. n>T r ^-9-^-— X 2<D*Vfii|T*. L^t=a >T 

X 3<DmmU3 4fre>SgaSLTl*5/W 
7 2<7)«ai5 2(wfia-r4ffl». rfc:b*>. t-h/W 
^6 4 0)tttt»6 4A<tt«-rft»»(C«fifcS*tr^«. 

[00 2 1 ] /^^#=l75l*. W«|A<itPi*4 

OffilJfc^l/nV^f^^— X3<£>Jg@S5 3 1 <Dffi||C-£;h, 

^H^«^ffll>-r(zr3>T r >Ht^2^HS-r^C<b: 
L*>^ S&^BEtteXBL&l** 

[00 2 2] m^=l>^>-th1 rtlZt— h/V 

JBLTl^fctfK t-h/^:/6£^jg£-t±fc<>:LT 

a>^>^3R^2a>J^ttft^M*tt*(Ot(DtSCt?b 
fcOo tct, a>^>1HK^2£#*l&4fctt<D#3a 

[0 0 2 3] [«X0)»1B2] E4(**ft*ffllc«4«# 

[0 0 2 4] H 4 1=^*31=. *^!B(r««)««a> 

nan. BEaafccfetf-b/^u-^e^iHiLfczi^^ 

^*^2i:, l^=i>^>^m^2^i|X^Lfr^JS^^ 

3 <&Bfltt«ffil£g CftMIM®ttnft4 <t * 

tLT^S, »Qi*4<0tt»ffilcl*rtffl48^4 1 
**L. C(D»«8^4 1(DT*» (^38^4 2) 

3>5 5 >** : F2^&?i*ffls*ifctiay— K*E2 1 

[0 0 2 5] =i>^>+f-^2l*. ^fil^. iSSfccfc 

37 5r*=J> J r>^T2(D*/Da5^[C{iM-r^ e 

=l>-7 2 >-9"*^-2tt. /<-f^«=lT5(D«l»^|pJlC 

[0 0 2 6] *»n-Ci. /W^«375IJ, i^^gfJ5 
1. 5 2^<^P^4C0{lij^J:^=i>T r >^>r— X3C0Jg 

□ ^4(7)^@|l^^CD4 3 ^gi5^McH^ffi^4 4»f$ 

$tL. ffl)*9»»A</W^tt37 5(D-S(?)»«^b 
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T?I4. /W^tt=iT5<DSa5 5 2lia7^ffl^3 3 
t>*MWl::3gttiL* ^o. □7J^3 3 fc£tfR1ijSfJ 
3 4 fc/W 5(7>^$I55 2 <!: CDf^d =f A U 

(Dv- >Ufcf 8*<&tob;ftTl^;L<tlc£ y , 
7 5 <DSSfi 5 2 lira >t^ >^^r— x 3 (DJ6ffiffl!l(r:3E|# £ 
tlTL^ 0 &tz. a>-r>1t$-— X3<DJg®£&3 1 >^£>. 

[0 0 2 7] C<DJ:5*ai*a>aifiEa)1|»a>-?>-9-1 
£S&-f fete o -CIS, fcfcAK* =i >T>-«t^— X 
3(7)j£®353 1 lCfc^T=JT^^ffi^3 3 fc<*:t/RlBaJ 
3 4 0)a»lCv— ;u*t 8 *S6*LT XhU- 
h(D/^-<^tt=iT5|ci3>-r>-9-*^2*#ia-r*o * 
lc s /U?tt375W:t-h/U?6SgSL, *<D 
2 fv- ;u*T8(Drt«ir«a*li:-S 0 L**41fc 
/ W 7 5 (D*SSfl 5 2 icttfft? 07S»lJtt 

It*. 

[0 0 2 8] ^ffl^mSa^-rV-tM -efc. 12 
(A) . (B) iZTjkr^olz^ /W?«3 7 5(Drt«i: 

:7 6 4x-ci>£ 0 cot— h/W?6£/W 

^75 ti***fi ! *i3iin*©ta)'ca&4*<. 

I*. 3>^>1t»^2£#iaL/-:«. t-h/U?6S 

£ 0 CCOtr- h/^^6 14. B3$#BLtHflBLfcJ: 
513. t- h/U ^6 0AM 6 3 >f>t 1 

PXD&mm (tztTLH, =3>7 : >-^^2CD|fi^fS]IC 
fclt*+'(>fflA^^'\5>itP(*4(D«a)ii«) icHEIBL* 

mm (3>^>-*t*— X3a>jtffiffi3 i(D «> i^iag-r 
=i >T r >^^2^r*^^Lyi?^^=i 

*3<&«®ffi3 1 Iz»¥£<g3by, *^&tt»S*t 

-ST?fctt«, it#y ^;um^ffi£*£<T*££ 0 

[0 0 2 9] *»BT»(*. /U^tt3750)S5S 

5 2l4l3>T ? >1^— X3(DJS®ai3 1 fr^fclJlC^tfJ 
LfctfcffilCfcy. C(DSgttSffl»lCt— h/^-f 3f6 0)jft8ft 

6 4 A< =i >^ >1t^- X 2 |z fe ittt L T 

tt»»*rt<aSl*. L*>^ /W^tt=3 7 5(DS8eP5 2lz 
tttt»7-f >7*<1HfiKS*t. C(D»»^-f >7li. =3> 
T^V-thY— X2CD^ffliJ-C. L^t, t— h/\V ^6 4(D& 

i»«6 4A<(aa-r4ffl»ic««a?*iT^-S)o * 



[0 0 3 0] [Hffi(0ff$jg3] H5l**^ffilzffi4«« 

[00 3 1 ] El5tC^-r«fc 5 *^ffi|Z«4«»3> 
f^+Mt. Hig<7)^®1. 2lZ^*m^=l>^>^ < i: 

T^+fH^f 2 i^a>7 r >-9-^2^ilX^L/c^J^® 
#<7)7;U^ — ^T^-tf-'r— X 3 15=3 >^ 

>+^-X 3 (DMttdSffil^S C£fifc»JBSl(0it P <* 4 £ 
SSLtl^c ltPi*4(DnJBffi(cl*^fflflH^4 itffit 
fiK**i, ;i<D*ffi«^4 1<7>T48« (MJST4 2) ic 

ii=i>^^^-m^2^^?i^ai^^mfii , j- k«2 i 

»»it^5ffi^&»Pit4tTBl*l=«ffl*4i 

[0 0 3 2] =i>7 r >-9-^T2li. -HMl$g» 
tf-b/ < u— £ A<7Ji> =* =.*>Aft £<b&mWU zffr b ft 
*/U:7#=37 5£#.fr£LT#E£ft. -O/U^* 
=i7 5l*=3>-?V-9-*T-2a) + iC>ffl»irtt«-r4o 

r% □>f>t*^2tt, /<-r ^37 5(Dtt«i*iS]iz 

SJ5 1 (D^|Cli#[53^^^Tl^^^:l^o 
[0 0 3 3] /U^=i75ii, IJigU5 1, 5 2^ 
P»4(D<PiJfecl:^=i>7 : >- | t^r---X3CDJt®a5 3 1 (DfJj 

lZl*-t<D + *«»l3H«fflS6iB4 4^iS^nTL>^o 

U ^37 5 (D-^CD^gP^ b o 

«»3 4^«jic»yaiLTi>4o *^«T?(i, 

tt=3 7 5CDSai5 2 14. =l73E»ffl5t3 3A^n«irSe 
tBL. □7J)*fflft3 3fc«fel/RfB«3 

^tta T 5 <7>aj&Sfi 5 2 t (DfWI*»S 9 y I^tlt 
*C<tlCj:y. /U^tt3 7 5 0»»5 214=3 

x3 0jssffli^S}#**iri^o ^f-. =3 >^>^ 

[00 3 4] Z(Dcfc5l^8j$-r4l=&tcoTli. XhU 
— hCD/W ^ , t*t=3 7 5lCZ3>T : >-y-^2^#[ilLfc 
/W ^«37 5<D«9i: t- h/W ^ 6 J8*L, 
^a>JSSU5 2£=J73£J#ffl^3 3lz»asii-*o 

=i7X»ffl^3-3j3*tfniB«3 4i:/<^r^tta 
7 5(7)5^355 2 £ (DRUlC^fg 9 $ Jfi LT^OWiPbI^ ^ C 

tt*>\z^ *U 7 , tta7 5a)SS5 2 icttf^^>r >7 $ 
»y»it*. 
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[0 0 3 5] *M(Dl»3>f>-tMT?t, D2 

(A) % (B) /U^tt3T5(0WaiZ 

rt<D*»fflfi =i ^T^-v-m* 2 oia^^c: 

t- h/ W ?6©tt»«6 4 $m^=i ^7* 1 W(Z)» 

X3 0)jsffiffl3 1 iza*j:<e^y. *^e>iai»*4x 

So tot, f^l-CDU *;/^«ffi£3KLfc££l*;SJ£± 

[0 0 3 6] &tz. /W?«a7 5 0«8P 

5 2l£=) l/^l/IJ-^— X3 0)JEffiffi3 1 fr&ftffllCftdl 
Lfcttffil-fcy* CCD^iiJ S&#ICt- h/^^60M 
»6 4i!)<i41Ltl^, t-h/W?64(0tt 
6 4 jb<zi >r 2 ft IZ fe & tif £ £ j£« l r 

ttSaa**<«l^ 0 L^t. /W^tt375(D«»5 21= 

X2<D*MPJ]-l?. L^t t— 7^6 4CDfe 

[0037] [^omommmmi me ca) „ 

(B) I*. ftlftl/W^37 5fcc):(/t-h/W^ 
[0 0 3 8] ±tZ^m<DBm 1 &l^L3TMi. 16 

(A) ic^-f £51^ /W^ttaT 5£ffl^TPt*l. B 

Lfc^. ^ortfiiiict— h/W^6^«^3Xt;eg-efco 
fc*<. t— h/W^6£/\V:m=>7 5lc&a6t;:&. X 
Ox-y>^Xl^ y , t— h/U ^6 t'U 

[00 3 9] IH6 (B) ir^-f 4,<Dlet. t— h/^^6 
Or§)#tf>^i§6 1 §«</W?tta75i:«:otl^. 
tot, C(0t-h/W?6SfflL^Ba, P§llfc£tf 

S*<utA<T?tSo Sfc. t-h/U^6(DS6 1 
>7 r >-9-««7-2A^P> t— h/\V Zf6^<Dmzm&& y ft 



[0040] fcfc. ftttO)»ni« 2(D«*: J 3I^> 
ttnT5(7)3gaJ5 2 Sv-JlxS8^375Sl?;3 3 |C 

-rsfr^iz. /W^«a7 5 0)rtg*aj, Emr^-r 
5 =3>7 ? >-y-m^2$^iHi-rs^^^<-rs- 

*Dffi5 2 (*>«£«< U *©«JMJ#l=»l***i* 
f£^5 5*)<v-JU»3 3^=i7$l#ffi?:3 3lc^froT 

[004 1 ] 

Tl*T*Sg£ Ltzf&tf t— h/ W LT=i 
— X<DJSffifl«T*ttCtil*JKSIg(7)g!l*A<Bl^o Sot, T 
>^>-tMrfc(tS'J y:^U;S£±#£ 
fqi^-Sc<b^T^So /W?«37ii. @5«M<f* 

[0 0 4 2] □ >f>^-X0)iffl9^b*HII 

Jl&Sfl) iCfflS-rSfflttlcttJfc^-f $*l "CI*** 

>r>^icfcitsy ^^;uas±»Scfeya*wic«]^ 
[®®cofam^^] 

[m i ] *&w<bmmo>rm 1 i:h£*««=i >^>-*tf> 
[i2] (a) . (b) i4**i-e*u ui ic7F-rms?=i 

[S3] ^^Bfl|Zf^Sm^=l >f>f(:iUf;t~ h-/\ 
[0 4] ^^B^(D|gte(D^B2|Z^Smftl=]>T r >^ 

«at w ic ^ r t&m ® 0 r* fe s 0 
[Us] ^w^sllifi^fflaicflF^BW^^-T^a) 

[me] (a) . (b) (i-tti-f'ti, 

[07] *»wa)SU6a)^ffi i . 2ic^sm^=i> J r> 
(DSiB^n-efcSo 

[US] tt*(D«»3>^r>-9-<7)fllat$a^WI^*-r« 



*SM¥ 1 1 - 1 7 6 6 9 7 



.J 



1 m^=i >t>^ 

3 rJV^fV-th^r—X 

4 i*P& 

5 /Uzf^y 

6 t— h/<-f^ 
7 

8 >— ;u*t 

9 3ft 

3 1 =:> J r>-*>!7-— X(DJg®S5 



3 2 =i73£»ffl«a 

3 3 =i73«#ffl3* 

4 i nsuasT 

4 2 rtfflffi* 

4 4 snt*<DEjeJB£S 

5 1 /W^tt=3T<D»Pi*ffla>fflffl 

5 2 /^-f^ftziTOzi^T 1 ^^— XJS«J0>«8«P 

6 1 t— h/<-f ^<D^S 

6 3 t-h/W^(DA»» 

6 4 t- h/NV^COjSfe^SP 



[11 ] 



[B2] 




(A) 



5 1- 



6-' 



5 2- 



V 

-6 3 



5 



-6 4 



(B) 



s 1— r 

6 3 




5 2 



3 >x>tf-r-*iSW 



[03] 




(S«) 61 



(B) 
I 

II 

il 



[06] 

(A) 



5,81 



(8) 



4#P*W 1 1 - 1 7 6 6 9 7 




m^tP^F^Baix^^p^aTS 6# i ^ 



(9) 



ftfflW- 1 1 - 1 7 6 6 9 7 



I 



(72)«w# ma m (72)*bj# mm mm 



